Abstract: This paper uses aggregate data from the International Labor Organization and microeconomic data from the European Values Study to study the empirical determinants of gender gaps in entrepreneurship, distinguishing between gender gaps in employership and in self-employment. Our sample of 44 countries consists mostly of European countries but varies broadly in terms of income level and institutional background since it includes both Western European countries and former Communist countries. In the aggregate data we observe a gender gap in employers of 67% and a gender gap in self-employment of 48%. These gaps have slightly decreased in the 2000-2017 period although there are wide differences across countries. The two gaps are very highly correlated but their correlation with per capita GDP is weak. This is an important difference with respect to gender gaps in labor force participation, which tend to follow an inverse U-shape pattern when plotted against income per capita. Using the microeconomic data we find that the incidence of entrepreneurship among men is larger than among women, consistent with the gaps estimated using aggregate data. Our regressions show that these gaps are still sizeable even after controlling for a large set of control variables that include marital status, age, education, number of children, wealth, the participation of parents and spouse in entrepreneurship, values towards women, social capital, and the unemployment rate. Men benefit disproportionately from two of the key determinants in our model, the participation of parents and spouse in entrepreneurship, which have the largest magnitude of influence of selection into that occupation.
Introduction
Most of the existing empirical work on the determinants of gender gaps in the labor market has focused on gaps in labor force participation. However, as pointed out in Cuberes and Teignier (2016) , gender gaps in entrepreneurship are quite large, vary significantly across countries, and are associated with large output losses at the macroeconomic level.
In this paper we examine the main correlates of gender gaps in entrepreneurship, distinguishing between gaps in employers and self-employed, for a large set of countries. We do so by using data aggregate data from the International Labor Organization (ILO henceforth) and microeconomic data from the European Values Study Survey (EVS henceforth), a microeconomic survey that contains relevant information on different aspects of entrepreneurship and their potential determinants, among many other things.
We use the macro evidence to present differences across countries in these gaps and their evolution over time. However, since it is hard to use macro data to explain these patterns we focus on the microeconomic analysis. Our empirical model using micro data accounts for several factors that affect female entrepreneurship including individual characteristics (family background, education, income, among others) and individual's views on different socioeconomic variables (trust in their society, values towards women, among others). We choose these variables to explain gender gaps following the predictions of economic theory and of related empirical studies. We acknowledge the fact that many of these variables are endogenous and that it is a daunting task to find appropriate instrumental variables for them. Therefore, it is important to emphasize that, throughout the paper, our results should be interpreted as correlation but not causation. While this is an obvious drawback of the study, we believe using microeconomic data to explain crosscountry differences in entrepreneurship and some of their main correlates is an important step towards shedding light on understanding why entrepreneurship is a much less common occupation amon women than men.
The rest of the paper is organized as follows. In Section 2 we take a first look at the aggregate data on gender gaps in entrepreneurship in our sample of countries. Section 3 reviews the literature on the determinants of entrepreneurship with special emphasis on papers that analyze differences between men and women. The empirical strategy of the paper is outlined in Section 4 while the micro data we use is described in Section 5. The empirical results of the study are discussed in Section 6. Finally, Section 7 concludes the paper.
A first look at the aggregate data
As in Cuberes and Teignier (2016) , in this section we use labor market data from the ILO (KILM, 2016) to show some stylized facts about gender gaps in entrepreneurship in our sample of countries. We proxy the number of employers with the variable employers, and the number of self-employed with the variable own account workers. We then collect data on these two variables by gender and calculate the following gender gaps:
, where Emp is the number of employers, Self is the number of self-employed and the superscripts f and m denote females and males, respectively. Naturally, in both cases, if the number of females and males in a given occupation is the same, the gender gap is zero and if there are no women in a given occupation, the gap is equal to one.
We begin by calculating the average gender gaps in employership and self-employment in our pooled data for our sample of 41 countries during the period 2000-2017. 1,2 Table 1 shows that, on average, for every hundred male employers, there are only 33 female employers. The gap is much lower when one considers self-employment, where there are 52 self-employed women for every hundred self-employed men. In the pooled data, gaps in employership oscillate between 64% and 69%, whereas those in self-employment display a minimum of 46% and a maximum of 50%. Figure 1 shows that both gaps have been quite constant over time, with the gender gap in employership being about twenty percentage points higher than the one in selfemployment in all years.
Figure 1: Evolution of gender gaps over time However, as can be seen in Table 1A in the Appendix, both the average gaps and their evolution over time in the 2000-2017 period hide important differences across countries. The country with the largest employers gap is Turkey (93%), followed by Malta (86%). On the other hand, Ukraine has a gap of 26% and it is followed by Russia with a gap of only 46%. Interestingly, the two gaps are highly correlated (0.65), as Figure 2 shows. For instance, the two countries with the largest self-employment gaps are still Turkey (82%) and Malta (80%) and Ukraine (-11%) and Russia (12%) still have the lowest gaps. In the Appendix we plot the evolution of these countries over time and, again, there are important differences in the patterns. The gender gap in employership has a clear decreasing pattern in countries like Bosnia and Herzegovina, Georgia, Greece, Ireland, Macedonia, Serbia and Spain. On the other hand, Estonia, Montenegro, Norway or Ukraine displays an increase in this gender gap. Gender gaps in self-employment have markedly dropped in Cyprus, the Czech Republic, Denmark, France, Germany, Greece, Hungary, Iceland, Ireland, Italy, Malta, Norway, Slovakia, Spain, Sweden, Switzerland, and Turkey and they present an increasing pattern in Montenegro, Poland, Portugal, Romania, the Russian Federation, and Ukraine.
One natural question to ask is to what extent these gaps correlate with a country's level of development. After all, economic theory (Becker and Lewis, 1973) tells us that gender gaps in female labor force participation tend to fall as countries become richer and this prediction has been confirmed in a number of studies. (either employers or self-employed) may well behave differently, but it is worth exploring how they correlate with economic development. Figure 3 does so by presenting a scatter plot of gender gaps in employers and self-employed with country's real GDP per capita in 2014. 4 The correlation between these two variables is 0.18 but it is not significant at conventional levels. The correlation in the case of self-employment is -0.12, but it is again not statistically significant.
Figure 3: Gender gaps and GDP per capita in the full sample
Next we split our sample between "lower income" countries and the rest to check if these patterns vary in any important way. To do that we use as a threshold for "low-income" countries the 25% of the sample's GDP per capita. 5 Figure 4 shows that the correlations for, whereas for lower-income countries are 0.38 for employers and 0.57 for selfemployed. One possible interpretation of this finding is that women in lower-income countries tend to become self-employed out of necessity. 6 However, more research is needed to assert what the motivations of women who choose these occupations in the two groups of countries are. 4 We choose 2014 since it is the most recent year with data on all the countries from the EVS dataset and on GDP per capita from the Penn World Table. 5 According to this criterion, the sample of low-income countries consists of Albania, Armenia, Bosnia and Herzegovina, Bulgaria, Georgia, Macedonia, Montenegro, Serbia, Turkey, and Ukraine. Moldova should be in this group but we drop it since we don't have information on its GDP in 2014. 6 On out-of-necessity self-employment, see, for instance, Poschke (2013) . The short literature on this topic mostly refers to entrepreneurs in developing countries. Since our sample of countries contains only high and medium income countries perhaps a more appropriate term would be "out-of-choice" self-employed. .7
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E m p lo y e r s G a p ( % ) In Figure 3 we highlighted in red full circles Ex-Communist countries. 7 We do so for three reasons: first, the average level of development in these countries, as measured by their GDP per capita (18,214) is significantly below that of the rest of countries in our sample (41,331). Second, most of these countries belonged to the Soviet bloc for a long period of time and so it seems reasonable to assume that some of their institutions are still significantly different than those of the rest of countries in our sample. We hypothesize that some of these institutions may still affect the role of women in the labor market. series and in the cross-section, very few aggregate variables seem to correlate with these gaps. This may be in part due to the fact that our sample of countries is not large enough to estimate regressions with some degree of precision or perhaps due to the fact that to understand entrepreneurship one really needs to use information disaggregated at the individual level. For this reason, we focus on analyzing micro data that dramatically expands our number of observations and allows us to estimate more precisely some of the determinants of cross-country gender differences in entrepreneurship.
Literature
As mentioned above, the previous literature has analyzed the determinants of gender gaps in labor force participation, leaving gender gaps in entrepreneurship much less explored. Here we summarize this relatively sparse literature and highlight how our study differs from these studies. Evans and Leighton (1989a) highlight the difficulties in terms of data availability to study the role of small businesses in the economy and they are among the first to use longitudinal data for the US to study several aspects of entrepreneurship.
9 These type of data has clear advantages since, for example, they allow one to study the determinants of entry and exit into entrepreneurship. 10 Taylor (1996) uses British data to study the empirical determinants of self-employment and finds that marital status, parents' employment status, housing equity and occupational status are significant determinants of labor market choices. Blanchflower (2000) uses panel data for OECD countries to explore the determinants of self-employment in the 1966-2000 period. 12 Our study analyzes a more recent cross-section than these papers and, more importantly, it focuses on explaining female entrepreneurship. Next we focus on papers that have used specific variables to explain entrepreneurship and, in some cases, the interaction of gender with these variables. Instead of summarizing the existing literature in a chronological order, we think it is more informative to sort these papers by the variables that they have studied. Becker's (1985) household division of labor and specialization theory implies that marriage can have a negative effect on one of the spouse's labor market outcomes. If the wife is expected to take on a larger share of household and child related responsibilities, her disposable time devoted to market work would be diminished. Under this pattern of specialization, we then expect to observe a negative effect of marriage on a woman's probability of becoming an entrepreneur. Presumably, this effect would be stronger for the likelihood of being an employer than a self-employed, since, arguably, the former is less flexible and requires more time and effort due to its larger scale of operation. Blanchflower and Oswald (1990) and Bernhardt (1994) provide evidence in support of the view that having a spouse who works a substantial amount of time outside of the household significantly increases the individual's propensity to be self-employed. Married women are likely to be looking for flexibility in employment in search for a better work-life balance and at a scale that is easily manageable (Wellington, 2006) . Le (1999) reviews several empirical papers on the determinants of self-employment in Australia, Canada, Netherlands, the UK and the US. The results of their meta-analysis suggest that self-employment is affected by individual abilities, family background, occupational status, liquidity constraints, and ethnic enclaves. One of the findings of this study is that there exists a positive relationship between marital status and the propensity to be self-employed, though this relationship is often insignificant.
Marital status and children

Family background and intergenerational entrepreneurship
There are several mechanisms for intergenerational transmission of entrepreneurship including direct inheritance of family business, access to capital and industry and firm specific human capital in the form of business networks and preference correlation enhanced through role modeling effects. 13 Dunn and Holtz-Eakin (2000) finds that parental effect on children's entrepreneurship choice is strongest through intergenerational transmission of human capital skills and not via financial channels, that is, through intergenerational access to wealth. Partners' self-employment status can also positively influence the propensity to select into entrepreneurship (Özcan 2011) , through positive assortative mating or sharing of financial and human capital skills. Lindquist et al (2015) find that parental entrepreneurship is a strong determinant for an individual becoming an entrepreneur and that it increases a child's probability of becoming an entrepreneur by 60%.
Financial resources and household wealth
The positive relationship between wealth and entrepreneurship is well established and is often attributed to evidence of liquidity constraints for new business formation (Evans and Leighton, 1989) . Evans and Jovanovic (1989) and Hurst and Lusardi (2004) develop theoretical models in which, in the presence of liquidity constraints, an individual's wealth is an important determinant of his/her likelihood of becoming an entrepreneur.
14 Blanchflower and Oswald (1998) use various micro data sets from Great Britain to study the main factors affecting the decision to become an entrepreneur and, among other things, they find that the probability of self-employment depends positively upon whether the individual ever received an inheritance or gift. Moreover, potential entrepreneurs say that raising capital is their principal obstacle they face.
Entrepreneurial traits
There is a newer stream of experimental literature that has increasingly focused on psychological, socio-psychological factors and social gender identity norms to explain gender differences in labor market outcomes and earnings (Bertrand, 2011) . In terms of psychological factors that systematically vary between men and women, these studies finds evidence of significant differences in risk preferences, attitude towards competition and negotiation. Some traits that are associated with the propensity to become an entrepreneur include the attitude towards risk, the need for achievement and autonomy, and the internal locus of control and over-confidence (Eren and Sula 2012, Croson and Minitti 2012) . If we believe men and women differ along these dimensions, we can perhaps expect these to differentially influence selection into entrepreneurship. However, we are not able to explore this in our current study due to data limitations.
Social Capital
Putnam (1993) defined social capital as "features of social organization, such as trust, norms, and networks that can improve the efficiency of society by facilitating coordinated actions." He identified four key elements of social capital: cooperation, participation, social interaction and trust. Knack and Keefer (1997) suggest that low trust can deter innovation by entrepreneurs if they have to spend time and money to prevent exploitation in economic transactions. However, these studies analysis do not focus on gender issues.
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Education
The role of education in entrepreneurship has been analyzed, among others, by Ucbasaran et al (2008) and Unger et al (2011) and both studies find a weak relationship between these two variables. Blanchflower (2000) shows that the both the least and the most educated individuals have a higher probability of being self-employed. Wellington (2006) finds that more educated, married women are more likely to be self-employed as a strategy to accommodate work-life balance, although this effect disappears in more recent cohorts.
Unemployment
Blanchflower (2000) finds that, for most countries, there is a negative relationship between the self-employment rate and the unemployment rate. This evidence would go against the existing theories of out-of-necessity self-employment that claim that individuals tend to become self-employed only when there are no other options for them in the labor market.
Methodology
In this section, we examine microeconomic correlates of entrepreneurship with a focus on examining the factors that differentially affect men and women's choice of entrepreneurial activity. Our strategy is to estimate probit regressions for the outcome variable Y representing entrepreneurship and types of entrepreneurial activity: employership and self-employment for individual i in county j.
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( 1) where p ij is the probability that individual i in country j is an employer (or self-employed, depending on the regression), X ij is a vector of explanatory variables that may correlate with this probability, is a country fixed-effect and, finally, is a standard error term clustered at the country level, which is assumed to follow a normal distribution. Our key variable of interest included in the vector X is female, a dummy variable that takes a value of 1 if the individual is a woman and 0 if he is a man.
When we estimate (1) using the entire sample of observations, the coefficient on gender tells us whether women are more or less likely to become entrepreneurs compared to men. However, this model does not allow us to test how each of the variables in X affects the likelihood of becoming an entrepreneur differently for men and women. To address this, we could interact these regressors with our gender dummy, hence using the entire dataset in the estimation. However, given that the number of observations in our 16 Estimating a logit model gives us qualitatively similar results.
regressions is very large, we prefer to split the sample for men and women and estimate (1) for each subsample.
Data
We use data from EVS, which contains longitudinal information on individuals for the period 1981-2008 in 44 countries in four waves. In results not shown here we show that, for our purposes, exploiting the time dimension of the data does not offer many useful insights.
17 Therefore, in all the sections that follow, we restrict ourselves to using the cross-section of the fourth wave, 2008-2010 for 44 countries.
The EVS is one of the most comprehensive research projects on human values in Europe.
It is a large-scale, cross-national and longitudinal survey research program on how individuals think about family, work, religion, politics, and society. Repeated every nine years in an increasing number of countries, the survey provides insights into the ideas, beliefs, preferences, attitudes, values, and opinions of citizens all over Europe. The 2008 cross-section has data for 44 countries, with all except Turkey located in Europe. The countries included in the sample are the same as those in Table 1A in the appendix, plus Great Britain, Kosovo, and Moldova, for which we do not have all the aggregate data.
18 Table 2A in the appendix shows the number of individuals for each country both weighted and un-weighted. The weights specified in EVS are post-stratification weights that adjust for socio-structural characteristics such as gender and age in the sample to represent the population distribution. 19 We use these weights in all our regressions.
In our sample the proportion of women is slightly higher compared to men at 52%. Our main variable of interest is entrepreneurship, and the data allow us to distinguish between two types of entrepreneurial activity: employership and self-employment. Employership refers to entrepreneurs who have at least one employee working for them whereas selfemployment refers to entrepreneurs who are sole proprietors and have no employees working for them. More specifically, we define an entrepreneur with a dummy variable that equals 1 if a person is an entrepreneur, and 0 if he/she is an employee. Similarly, the employer dummy equals 1 if a person is an entrepreneur who employs at least one employee, and zero 0 if the person is an employee. Table 2 tabulates these occupations for men and women. The incidence of men in entrepreneurship (14%) is significantly larger than that of women (8%). For employers the figures are 8% for men and 4% for women, and for self-employed the corresponding figures are 11% for men and 8% for women. This shows an important result from our paper: in all entrepreneurship categories, men are overrepresented and the role of gender is statistically significant, as shown the p-values of the t-test in the last column. Apart from the gender dummy, the vector X includes the following micro variables: age, education, marital status, children, family background, social capital and unemployment. Table 3 lists each of our controls and the proxy we use from the EVS dataset: 
Unemployment
Dummy variable for whether the respondent has experienced "any period of unemployment for longer than 3 months" Table 4 shows descriptive statistics for all the control variables. While overall 54% of the sample is married, this proportion is higher at 56% in the sub-sample for men and lower for sub-sample of women at 52%. The average age of women in the sample is slightly higher compared to men by approximately two years. While men and women have similar education attainment at the university and secondary level, a higher proportion of men complete vocational education and women have higher elementary completion rates. 21 Vocational education refers to education programs where students go to learn specific trades. Ideally one would like to measure managerial abilities, which are not necessarily related to education. However, it is difficult to find proxies for these abilities, especially to establish comparisons between countries. 22 Capital gains from housing and inheritances have been used to proxy for household wealth in some models to circumvent potential endogeneity issues but our dataset does not allow us to use these alternative variables.
The female sub-sample has a 10% higher proportion of individuals with children. A higher proportion of women are concentrated in low-income households (38% compared to 30% for men). Conversely, there are a higher proportion of men in high-income households than women (33% versus 27%). While the fraction of men with parents that are entrepreneurs is similar to that of women, the fraction of women with an entrepreneur partner is twice (15%) that of women with an entrepreneur partner (7%). This is perhaps not surprising given the higher incidence of entrepreneurship among men than among women. Finally, in each sub-sample, women and men on average have similar levels of trust in other people and a similar proportion are unemployed. In the female sub-sample, a lower proportion of individuals belong to professional association (2% less). 
Empirical results
Our strategy is to estimate (1) for different samples. We first analyze the effects of gender on entrepreneurship in the full sample. Next, we estimate the same regression for the subsample of Ex-Communist countries. We focus our attention in these two groups although we also estimate regressions for lower income countries. However, since the results for this group are not very different, we do not present them here 23 . For the three samples we estimate regressions splitting the sample of men and women to capture the effects of gender on each regressor. We also estimate pooled regressions in which both men and women are included. However, this is of less interest for us since only the gender dummy identifies the effect of being a man or a woman on entrepreneurship. Again, to save space, a summary of these regressions is relegated to the appendix. Table 5 shows the results of estimating (1) with the samples of men and women separately. As mentioned above, this has the advantage of allowing us to observe how the effect of each regressor differs by gender. Being married only reduces the incidence of entrepreneurship in men. The effect of age is positive but it is statistically significant only for men, a result that we find interesting since it may suggest that women face more barriers to entrepreneurship than men as they age. Having university-level education reduces the likelihood of men becoming self-employed. Most of the literature finds no effect of education on self-employment so we view this result as somewhat puzzling. One interpretation of this finding is that more educated men tend to engage in larger scale of operations. The number of children now has a positive and significant effect on the incidence of employership among men. Somewhat surprisingly, the effect of wealth is often negative and significant for both men and women and in different entrepreneurship activities. Having parents that are entrepreneurs' increases the incidence of entrepreneurship in all categories for both men and women but the effect is larger in the case of men, except for self-employment. The same is true for the influence of having a partner who is an entrepreneur, which has the largest magnitude of influence on the likelihood of selecting into entrepreneurship in our model. Trust has a positive effect only on men being an entrepreneur and an employer. Finally, unemployment is positively associated with women being self-employed (3% more likely) which may be interpreted as evidence in favor of out-of-necessity self-employment for women perhaps due to lack of labor market opportunities. Standard errors in parentheses are clustered at the country level. Select countries drop out in the pooled regressions for lack of observations *** p<0.01, ** p<0.05, * p<0. Table 6 shows the results for the sample of Ex-Communist countries. To help with the interpretation of the results, we only highlight here major differences with respect to the results from using the full sample (Table 5 ). The effect of university-level education (and in some cases secondary and vocational education too) is now more often significant, although it is not always negative. As mentioned above, our reading of the literature is that there is no clear link between education and entrepreneurship so these results and those using the full sample seem consistent with that. Having children only increases the incidence of self-employment in women, perhaps because in these countries selfemployment jobs are very informal and offer a great degree of flexibility. Interestingly, the positive role of parental entrepreneurship is only limited to women for becoming an entrepreneur and specifically self-employed. The positive association of trust with becoming an entrepreneur is only relevant for men in the sample whereas the negative relationship of belonging in a professional association with self-employment is only relevant for men. 
Ex-Communist Countries 24
Conclusions
In this paper we use aggregate data and microeconomic data to explore the determinants of gender gaps in entrepreneurship in a large sample of countries, most of them in Europe. We find that these gaps are sizeable and they vary significantly over countries but not much over time during the period 2000-2017. These gaps are robust to the inclusion of many socioeconomic controls in our regressions, including marital status, age, education, number of children, wealth, the influence of intergenerational and partner's entrepreneurship, values towards women, social capital, and the unemployment rate. One particularly interesting and robust finding of our study is that men benefit disproportionately more from intergenerational and partner's entrepreneurship than women. Trying to understand why these and other variables affect these gaps is a fundamental step that would need further research.
Finally, as mentioned in the introduction, our findings should be interpreted as correlation but not causation. In particular, this correlation does not prove the existence of discrimination against women; it does, however suggest that discrimination may be a good candidate to explain why it is difficult for women to participate in the labor market of some countries. 
Pooled data estimations
The results of estimating (1) with the data that pools together men and women are displayed in Table 4A . 25 To save space, we only report the estimates for the variable gender. All the regressions control for the same covariates we use in the regressions that are split between men and women (Section 6).
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In the full sample (second row) the estimates show that women are 5.2 percentage points less likely to be an entrepreneur compared to men. This is substantially lower than the 7 percentage point difference we observed in the raw data ( Table 2 ), indicating that part of this gap can be explained with our controls. The magnitude of this gap varies by the type of entrepreneurial activity, with the difference being larger in the case of employers (4 percentage points) than in the case of self-employed (2 percentage points). The gender gap in employers is similar than that of the raw data whereas the gap in self-employed is smaller. This gender effect is large in magnitude and always significant at the 1% confidence level. The existing literature finds that women tend to operate smaller sized business establishments and, consistent with this, we find that the gender gap is lowest in magnitude for self-employment. However our regressions-and most of the literature-is unable to clarify whether women chose to engage in small-scale businesses or if they do so as a response to the constraints they may face.
In the sample of Ex-Communist countries (third row) women are 5.3% less likely to be entrepreneurs. The gap again varies by type of entrepreneurial activity with women 4% and 1.7% less likely to be an employer and self-employed respectively. These are similar in magnitude to the full sample of countries.
In the sample of lower income countries (fourth row) only the gender gap in entrepreneurship is statistically significant but not the gender gap by types of entrepreneurial activities. The magnitude of the gap at 3.9% is comparatively lower than the full sample of countries. While family background and partner being an entrepreneur continue to be key determinants of entrepreneurship, other factors that have a statistically significant effect are education levels, trust in people, membership in professional association and unemployment. 
